Understanding preterm labor.
Increased uterine contractility at term and preterm results from activation and then stimulation of the myometrium. Activation can be provoked by mechanical stretch of the uterus and by an endocrine pathway resulting from increased activity of the fetal hypothalamic-pituitary-adrenal (HPA) axis. In fetal sheep, increased cortisol output during pregnancy regulates prostaglandin H synthase type 2 (PGHS2) expression in the placenta in an estrogen-independent manner, resulting in increased levels of PGE2 in the fetal circulation. Later increases in maternal uterine expresssion of PGHS2 require elevations of estrogen and lead to increased concentrations of PGF2alpha in the maternal circulation. Thus, regulation of PGHS2 at term is differentially controlled in fetal (trophoblast) and maternal (uterine epithelium) tissue. This difference may reflect expression of the glucocorticoid receptor (GR), but not estrogen receptor (ER), in placental trophoblast cells. In women, cortisol also contributes to increased PG production in fetal tissues through upregulation of PGHS2 (amnion and chorion) and downregulation of 15-OH PG dehydrogenase (chorion trophoblasts). The effect of cortisol on chorion expression of PGDH reverses a tonic stimulatory effect of progesterone, potentially through a paracrine or autocrine action. We have interpreted this interaction as a reflection of "progesterone withdrawal" in the primate, in relation to birth. Other agents, such as proinflammatory cytokines, similarly upregulate PGHS2 and decrease expression of PGDH, indicating the presence of several mechanisms by which labor at term or preterm may be initiated. These different mechanisms need to be considered in the development of strategies for the detection and management of the patient in preterm labor.